Objectives : This study was conducted to identify the original Sinomini Caulis et Rhizoma plant among
. This plant species also produces chlorine containing alkaloids such as acutumine and acutumidine 2) . The stems of Sinomenium acutum have been used as a traditional medicine for treatment of various rheumatic and autoimmune diseases in East Asia 3) and its dried stem and rhizome have been used to treat obesity 4)
.
Many crude drugs such as Stephania tetrandra, Cocculus trilobus, and Aristolochiae fangchi are similar to Sinomenium acutum in Korea. At present, Stephania tetrandra is imported from China. A change in the marketplace has been observed; thus, it is difficult to say whether the correct medicinal drug is being selected. In particular, A. fangchi cannot be misused because of toxic components. The morphological identification among Sinomenium acutum, Stephania tetrandra, C. trilobus, and A. fangchi is limited to a few specialists. Also, there are no studies reported on possible identification method by Sinomenium acutum genes or components. Therefore, a technique to identify the original plant is important to ensure safe use of the crude drugs.
The chloroplast gene ndhF has about twice as many . Many studies have used this gene to reconstruct phylogenies or as a molecular marker within medicinal plant families [7] [8] [9] [10] [11] [12] [13] . A study about Bang Gi was reported by Sano et al. that compared Boi (Sinomeni Caulis et Rhizoma) and Seifuto (Caulis Sinomenii) using internal transcribed spacer region sequence analysis 14) .
In this study, we examined ndhF sequences from 30 samples to obtain phylogenetic information on the relationships among the species and developed a molecular marker for Sinomini Caulis et Rhizoma.
Materials and methods

Materials
The materials were collected from fresh leaf and purchased from a commercial supplier in Korea, China and Japan (Table 1) . The samples were deposited in the herbarium of the Korea Institute of Oriental Medicine. The material was identified by the classification and identification committee of the National Center for Standardization of Herbal Medicines. . DNA concentration and purity were determined by spectrophotometry (Nanodrop ND-1000, Nanodrop, Wilmington, DE, USA), followed by electrophoresis on a 1.5% agarose gel with DNA size markers (Takara, Shiga, Japan). The final concentration of each sample was diluted to approximately 20 ng/µl with diethyl pyrocarbonate-distilled water for polymerase chain reaction (PCR) amplification.
3. PCR amplification of the ndhF region, sequencing, and phylogenetic analysis
The chloroplast ndhF gene was amplified using the primers of Olmstead and Sweere (1994) 15) and Graham et al. (1998) 16) . The primers were ndhF1 (5'-CGA AAT CGG TAG ACG CTA CG-3') and ndhF972 (5'-ATT TGA ACT GGT GAC ACG AG-3'). The total 30 µl reaction mixture volume contained 10 pmol/µl of each primer, 2× premix (Takara) and 20 ng template. Reactions were carried out with a PTC-200 instrument (MJ Research, San Francisco, CA, USA). The temperature cycling parameters were programmed for a cycle of 5 min at 98°C, followed by 35 cycles of 30 sec at 98°C, 30 sec at 50°C, 1 min at 72°C, and a cycle of 4 min at 72°C. PCR products with LoadingSTAR (DyneBio, Seoul, Korea) were electrophoresed on a 1.5% agarose gel, with a 100 bp DNA size marker in Tris-borate EDTA buffer. The amplified DNA fragments were separated from the agarose gel using a Gel Extraction kit (Promega, Madison, WI, USA). The nucleotide sequences of the resulting PCR products were determined by an automatic DNA sequencer (ABI, 3730 Applied Biosystems, Foster City, CA, USA). Sequence alignment analysis was conducted using DNASTAR ® Lasergene ® 7.2 software and compared with data at the National Center for Biotechnology Information. Sequences were aligned with ClustalW using Bioedit software (http://www.mbio.ncsu.edu/ BioEdit/bioedit.html).
Development of genetic markers
We performed sequences alignment analysis of Sinomenium acutum, Stephania tetrandra, C. trilobus, and A. fangchi, using BioEdit program. The SFR markers designed were the SF01 primer (5'-ACG ACC AAT TGC GGC AAA T-3'), SR04 primer (5'-GAA GTC GAG CGA CAA GAA AAA T-3'), SR05 primer (5'-CGC CCC TAA TAG GAC TGT TA-3'). A 30 µl total volume of
